Morphological and functional characteristics of cells infiltrating and destroying tumor multicellular spheroids in vivo.
EMT6 mammary sarcoma cells were grown in vitro as multicellular spheroids to model for the heterogeneity of microenvironments and structural changes which develop in many tumors, including micrometastases. Spheroids of 700-900 micron diameter were implanted into and recovered at different times from the peritoneal cavities of sensitized or nonsensitized allogeneic and syngeneic mice. The colony forming efficiency of spheroid tumor cells recovered at 24 and 48 h from sensitized allogeneic mice was markedly decreased as compared with those from nonsensitized allogeneic or syngeneic animals. These recovered spheroids were extensively infiltrated by both lymphocytes and macrophages, which ultrastructurally had very close membrane associations with tumor cells. Host cells recovered from spheroids exhibited cytotoxic activity in an in vitro 51Cr release assay. Thus, multicellular spheroids in vivo provide a unique experimental model to study the functional capacity of host cells within a spheroical tumor. Although lacking the stroma and the vasculature of in vivo solid tumors, this model does have many similarities to in vivo tumors and is thus suitable for studying the tumor cell-host cell interactions within the tumor microenvironment. In addition, the system offers the potential for quantitative study of the effects of treatment modalities on tumor cell-host cell interactions.